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The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output This method 
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ripexuioxeH cnoco6 pa3pa6oTKM Hect>Tera308bix MecTopoacaeHi/tw n 
yee/inseHutfl CTeneHW n3B/ieseHHfl He4)m w ra3a, cor/iacHo KOTopoMy b 
CKBaxuHax, npo6ypeHHbix Ha MecTopo)KfleHnn t pa3MeiuatoT 3/ieicrpoAbi, 
repMeTH3npyraT hx naKepaMn w noaaiOT k 3/ieicrpoflaM nepeMeHHbiui. nocTOAHHbiut 
\asva nMny/ibCHbiw tok BbicoKoro HanpqxeHMfl, ot/i n s a 10 ui n m c a TeM, mto 
CKBaxutHbi repMeTH3npy»oT naKepaMi/t Ha ypoBHe kpob/iw anacTOB, n noc/ie noziaHut 
3/ie»apMMecKoro tok3 pery/inpy»OT napaMeTpw Toica w nanpflxeHnq ut/min B3anMHoe 
pacno/io*eHi/te sneicrpojaoB jxr\n o6ecneHeHHH B03HHKH0BeHHfl 3/ieKTpnnecKOM ayrn 
Meagay 3/ieKTpojiaMn, pa3MemeHHbiMn b, no MeHbiuert Mepe, oahow CKBaxi/me hjim 
Mexjay 3/iexTpojaaMw AByx cocenHHx cKBaxuH. 



HCKJCEDHHTEJIbHO flJIH UEJEEH HHOOPMAXJHH 

Koom, Hcno^uyeMbie ;wa ofosHateHHa cTpafi-HJieHoB FCT aa TKTyjxbHbzx ;mcTax 6ponnDp, b kotopux nytf/m- 
Ky&r i v H MesAynapo^HMe sasBKU a cootb6tctbhh c FCT. 
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Cnoco6 pa3pa6oTKn HetJrrerasoBwx MecTopoxaeHHfi 
n yse/iuseHUfl creneHH i/i3BjieHeHHfl He<t>™ m ra3a 

06/iacTb TexHnxi/i 

H3o6peTeHne othochtch k o6/iacTn ropHofi npoMbiw/ieHHocTw, a uim6hho, 
k cnoco6aM paapaficrncu n yBeJiuweHH* cTeneHM i/ujB/ieseHi/i* no/ie3Hbix 
ncKonaeMbix H3 3eMHbix Heap n, b nepByto osepenb, Heqb™ m ra3a. 

npenLuecTBVK3tiin£i vpoaeHb TexHmoi 

H3BecTHw cnoco6w pa3pa6oTtcn n yBe/inseHMH CTeneHU n3B^eneHnq He<J>™ 
n ra3a H3 rmacToa MecTopo>«meHnii c noMoiubio nojaasw b rmacTbi rop^ne* boziu 
nnn neperpeToro napa a/ia nosbiujeHi/ta BHyTpun/iacTOBoro aaB/ieHUfl n 
TeMnepaTypu, mto noBbiwaeT npuTOK He0m n ra3a k CKBaxt/inaM, npo6ypeHHbiM 
Ha rmacT. TaKue cnoco6bi AB/iflioTCfl BecbMa TpynoeMKHMn n no3Bo/iflioT 
yB6/iHMMTb deneHb M3B/ieseHHfl Hec|)TM n ra3a To/ibKO Ha 10-20%, mto qB/weTca 

HeaOCTaTOMHblM. 

Han6o/iee 6/im3kmm aHa^oroM npennaraeMoro ut3o6peTeHnq $*B/iqeTc* 
3/ietcrpoTepMnsecKnPi cnoco6 jao6wsu He<t>™, BtaiioHaioiuuM 6ypeHne Ha 
MecTopotmeHnn ckbsxhh, pa3MemeHne b hwx s/ieiorpojaoB, repMeTMsauwjo 
cKBaxnH naKepaMM n nonasy k 3/ieicrpoflaM 3/ie»apwMecKoro Toxa (cm. rmeHT 
CLJJA No 2795279, 1957i\). flpn npoxoxaeHui/i 3/ieiopuMecKoro TOKa sepe3 
nponyicniBHbiM ruiacT nponcxoanT pa3orpea ruiacTa c noc/ienyiomuM 
TepMnsecKUM pa3/io)KeHneM ropioni/ix seinecTB c o6pa308aHneM tcoKcosoro 
ocraTKa. OiiHaKo stot cnoco6 Taxxe He o6ecneMwsaeT aocTaTOMHoe yse/inneHne 
CTeneHU n3BJieMeHnq *e0T\A, ra3a n apyrux no/ie3Hwx nciconaeMbix 1*3 n/iacTOB. 

PacKDbiTue ut3Q6peTeHMfl 

3aQaHeCi ( Ha peweHwe kotopo* Hanpas/ieHo HacToaiuee u3o6peTeHi/te, 
flB/i^eTCfl noBbnuenne 3<t><t)eicrMBH0CTti pa3pa6oTicn He0Tera3OBwx 
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MecTopoacaeHi/iui 3a cseT 3HaMirrejibHoro yee/inHeHnq cieneHu i/t38/ieHeHna 
He0Tui, ra3a \a Apyrwx no/ie3Hbix wcKonaeMbix n3 nnacTOB. 

nocTaB^eHHan 3anana peiueHa s cnoco6e pa3pa6oTKn Hec{)Tera308bix 
MecTopotcaeHnui, KOTopbiM BK/iKDsaeT b ce6fl c/ieAytouiyKD noc/ieAoaaTe/ibHocTb 
5 onepauuiM. B CKBaxuHax Ha He0Tera3OBOM MecTopotcaeHnui, npo6ypeHHbix ao 
noHBw He<t>TeHOCHoro (ra30HocHoro) onacTa pa3MeiuaioT 3/ieiapoAbi, 3aTeM 
repMeTH3npyrar cKsaxi/iHbi c noMombio u3BecTHbix ycTpowcTB - natcepoe Ha 
ypoBHe Kpoe/in n/iacTOB, n nonaiOT Ha a/ieicrpoAu nepeMeHHbiui, nocTo«HHbii?i 
w/in nMnynbCHbiui s/ieicrpwHecKnui tok Bbicoxoro HanpflxeHnn. 3aTeM 
10 pery/iwpyioT napaMeTpbi ee/insnHbi TOKa u HanpaxeHi/ifl \a/\atva B3auMHoe 
pacnonoxeHHe 3/ieKTpoAOB A/ia o6ecneseHnq B03HuiKHoaeHnfl 3/ieKTpuHecKOrt 
jQyrn Meacay 3/ieicrpoAaMn, pa3MemeHHbiMu a, no MeHbaiew Mepe, oahow 
CKBaxuHe u/in Mexny 3/iejapoAaMn Aayx coceAHnx ckbsxhh. 

B KasecTse 3/ieKTpoAOB MoryT 6biTb ncnonb30BaHbi o6caxiHbie Tpy6bi 
15 CKBaxnH, npyrue MeTa/i/innecKne KOHCipyKunui cKsaxnH (6ypoBoi?i ciaa. ciaa 
cTa/ibHbix Tpy6 u npyrne), n/in cneuna/ibHO pa3MemaeMbie o/ia stow uenn 
aneKTponpoBoafliune KOHCTpytcunn. 

B c/iynae, ec/in HeooxoAUMo yse/iuiHUTb CTeneHb n3B/ieseHHfl He<J)Tn, ra3a 

TO/lbKO H3 OAHOM CKBaxUHW, TO TOK nOAaiOT TO/lbKO Ha 3fieKTp0Abl 3T0M 

20 CKBaxuHbi. ripn 3tom 3/ieKTpnHecKyio Ayry ue/iecoo6pa3HO 3a»<i/iraTb 
nocpencTBOM pacn/iasneHUfl BCTaBKt/i MexAy aneKTponaMM nni/i pa3BeneHneM 

KOHTaKT08 3/ietCTpOAOB B 3TOM CKBaXUHe C OAHOBpeMeHHbIM noBbiweHneM 

HanpaxeHna noAasaeMoro Toxa. Ec/ih o6pa6oT<e noABepraeTca secb n/iacT, to 
aneiapuHectcyto Ayry ue/iecoo6pa3Ho 3axnraTb nyTeM npeABapnTe/ibHoro 
25 pa3orpesa 3/ieKTponpoaoAHoro cjioh n/iacTa nnn nyTeM npo6oa npoMexyTKOB 
MexAy 3/ieKTpoAaMn AByx coceAHux CKsaxuiH npn noBbiaieHnn HanpaxeHWH Ha 

HUX. 

Ranee, noc/ie 3axuiraHUfl 3/ieiapnMecKOM Ayrn b nepswx AByx coceAHux 
cxsaxuHax HanpaxeHi/ie 3axuraHHfl anexTpuMecKOrt Ayru MoxeT 6biTb noAaHO Ha 
30 3/ietcTpoAbi. pacno/ioxeHHbie a Apyrux coceAHux ocsaxwHax MecTopoxAeHu*. u, 
T3KHM o6pa3GM, 3axnraiOT a/ieKTpwnecKne Ayru Mexay coceAHUMM 
CKBaxMHaMM Ha pa3AHHHbix yvtacTKax MecTopoxAeHuq. 3aTeM 3/ieKTpnsecKne 



WO 99/01640 



3 



PCI7RU97/00210 



Ayrn nepeMemaKDT b npocTpaHCTBe n/iacTOB b Heo6xoAHMOM nopnAxe n 
noc/ieflOBaie/ibHOCTn, ad* nero noAaioT HanpnxeHi/te 3axi/iraHi/i* Ayr Ha 
3/ietapoAbi HOBbix coceAHnx CKBa>KMH MecTopoacaeHUfl n oTK/iioMaioT HanpnxeHne 
Me>KAy TeMM cKBaxuHawn, Ha kotopwx ajieKTpuMecxvie Ayru yxe rope/in. 
Floc/ieAOBaTenbHocTb noAtcmoseHi/ifl hobwx ckb3)ki/ih k npoueccy ropeHun 
3/ieiorpnHecKnx Ayr b rinacTax onpeAe/iaicrr nw6o hcxoa* n3 803moxhoctm 
paBHOMepHOM o6pa6oTKM hmh scew rmomaAn n/iacTOB Ha a3hhom 
MecTopoKAeHHn, nu\6o B c/iynaflx c/iokhux reo/iornHecxwx yc/ioBuCi 3aAeraHnq 
rmacTOB MecTopoameHHfl hcxoah i*3 ocoGeHHOCTeui 3a/ieraHHfl rtnacT08. 

BpeMfl BHyTpun/iacTOBoro ropeHnq anexTpwHecxuix Ayr Ha pa3/iwHHux 

MeCTOpOJKAGHUflX 6yAeT pa3/lHMHblM B 3aBHCHMOCTH OT 0H3HKO-MexaHMMeCKMX, 

3/ieKTpuiHecKnx xapaiaepMCTViK n/iacTOB, cocraBa w BHAa no/iesHoro 
ncKonaeMoro, HanpflxeHHO-Ae^opMwpoBaHHoro cocTOAHnq caMux n/iacTos u 
8Meiuaiomnx nx ropHwx nopoA. reo/ioruMecxnx ycnoBHw 3aneraHwa rviacTos w 
p?iAa Apyrux (fcaxropoB. B xaxAOM KOHxpeTHOM c/iynae Bpewfl ropeHun 
3/ieKTpnHecKnx Ayr MexAy coceAHUMu CKBaxuHaMH a rviacrrax MecTopoKAeHnui 
ycTaHas/inBaiOT sKcnepuMeHTa/ibHbiM nyieM c OAHOBpeMeHHUMn 3aMepaMn 
BHyTputnnacTOBoro AaB/ieHUfl n TeMnepaTypu, a Taxxe nyTeM /ia6opaiopHoro h 
MaTeMaTusecKoro MOAe/inposaHUfl AaHHoro npouecca a saAaHHbix yc/ioBHflx 
Arm AOCTM>KeHMfl MaxcuMa/ibHoro 3<J)(J>eKTa w yse/inseHUfl CTeneHu n38/ieHeHHfl 
no/ie3Hbix ncxonaeMbix M3 rmacroB. B Heo6xoAHMbix c/iynaflx 803MO*Ha 
MHoroxpaTHafl o6pa6oTxa anacTOB s/ieiapuHecKHMn AyraMn nepe3 
Heo6xoAMMbie BpeMeHHbie wHTepsanbi noc/ie hhtshchbhom ao6whh no/ie3Hux 
MCKonaeMWx m anacTOB, HanpuMep, HTo6bi noaaepxaTb 3aAaHHbie wjih 
Heo6xoAHMwe AaaneHwfl v\ TeMnepaTypw He<t>™ h ra3a e ruiacTax Ann 
Haw6o/iee no/iHOki nx oTxaMxn H3 MecTopoxAeHnn. 3to oco6eHHO atcrya/ibHo b 
c/iynae ao6wmm M3 n/iacTOB bh3kow HecfeTw n/in npw oTtcanxe ra3a H3 
s/iaroHacbiiueHHbtx cxsaxMH c hh3kmm n/iacTOBbiM AaB/ieHneM, TaK tcaic rasoBbie 
CKBaxuHbi b TaKnx cnyMaax MoryT caM03aAaB/inBaTbcfl boaow, nociynaKDiuew H3 
n/iacroB SMecTe c ra30M. 
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nepeneHb cbt/n-yp HepTexeft 

CymHocTb n3o6peTeHnq noacHaeTca Ha Hepiexax, rjxe: 

Ha 0ur. 1 n3o6paxeH pa3pe3 MaccvtBa ropHbix nopoA, cxeMa 
pacno/ioxeHi/ifl naKepoB n aneicrpoAOB b CKBaxHHax n npouecc 3axuraHwa 
5 3ne*apnMecxoM ayrn; 

Ha 0ur. 2 npuBeaeHa cxeMa nepeMeiueHua w pa3BopoTa s/ieicrpuMecKnx 
Ayr b npodpaHCTBe rmacTa Ha MecTopoxneHwn no/ie3Hbix ncKonaeMbix. 

BapuiaHTbi ocvniecTBiieHMW M3o6peTem/iq 

Ha Hec$>Tera30BOM MecropoxAeHMH (fywr. 1 ) n/iacT b noAaB/ifljoweM 

10 6o/ibOJMHCTBe c/iysaeB nMeeT c/ioxHoe c/iOMCToe cTpoeHwe w coctout U3 
ra3QHOCHoro c/ioa 1 , HecfcreHOCHoro c/ioa 2, BOAOHOCHoro c/ioa 3 b noMBe 
rmacTa. OAHoro nnn necKO/ibKHx npon/iacTKOB 4, pacno/ioxeHHbix b 
pa3^nMHbix cnoflx anacia h, same scero, nMetouinx 6o/iee Bbicoicyio 
sneicrponpoaoaHOCTb, seM caM nnacT. Ha cfcur. 1 uncfcport 5 o6o3HaseHu 

15 natcepbi, kotopwmh cKBaxMHU A w 6 HaAexHo repMeTwavipyioTca, hto6w 
nepeKpbiTb flocTyn KucnopoAa B03Ayxa b rviacT b npouecce ropeHutq 
3/ieKrpnMecKMx Ayr. KpoMe aToro, na<epw anyxaT aha rauieHUH a cKBaxuHe 
a/ieiapornAPaa^nMecKoro yAapa, B03HUKa©wero npw pa3xurannn ayrn a 
KaxAoui OTAenbHovi CKBaxHHe. naicepbi n3B/ieicaioTca H3 cK8axnH noc/ie 

20 oKOHsaHua o6pa6oTKn n/iacTa 3/ieKTpnHecxviMu AyraMU MexAy coceAHMMn 
cxBaxMHaMM* a ao aroro c/iyxaT ewe h 3ar/iywKaMn ajih Hecfe™ w ra3a, 
AaoneHne h TeMneparypa KOTopyx noc/ie o6pa6oTKM n/iacTOB 3/ieiapnMecKUMii 
AyraMn pe3Ko B03pacTaeT. 

06caAHwe TpyGw 6 b OTAe/ibHbix c/iysaqx MoryT 6biTb ncno/ib30BaHbi b 

25 KasecTae oAHoro W3 3/ieicrpoAOB, mto WMeeT MecTo Ha CKBaxuHe A. 
3/ieKTpnsecicviM tok Moxer Taicxe noABOAHTbca k 3/ieicrponpoBOAHOMy c/ioio b 
anacTe no CTasy i*3 MeTa/i/iHMecKwx Tpy6 14, 6ypoaoMy CTaBy w/iu APyroMy 
3/ieicrponpoBOAHOMy o6opyAOBaHwo ckb3xhh, B cKBaxHHbi Moryr 6biTb Taicxe 
ycTaHoa.neHbi cneuna/ibHbie 3/ie»apoAw 7. Ha cfenr. 1 un<t>port 8 o6o3HaseHa 

30 3/ieiorpnMecicafl Ayra b cicsaxHHe A MexAy 3/ieicrpoAOM h o6caAHOrt Tpy6ort b 
KasecTBe BToporo 3/ieiopoAa npn ee 3axnraHwn TO/ibKo b oahow cKBaxwHe A, 
uncfrport 9 o6o3HaseHa 3/ieKTpi4Hecicaa Ayra a npeAe/iax rmacTa Mexay abyma 
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coceaHMMM CKBaxi/iHaMU AwB.a uwcfcpow 10 - 3/ieKTpuMecKan Ayra MexAy AByM* 
3/ieiapoAaMM 7 To/ibico b oahom cKBaxHHe 6 npn utcno/ib30BaHnn rviaBKOw 
BCTaBKM. coenHHHJomert 3/ieiapoAw 7 a/w 3axuraHna Ayrw. BbicoKOSo/ibTHbie 
Ka6e/in 1 1 , nepeAatomwe tok Bbicoicoro HanpaxeHitfl Ha a/iecrpoAu 7, 

5 nOACOeAMHeHW K RepeABHXHblM HHAyKUMOHHblM eMKOCTflM I4/1M MOlUHbJM 

KOHAeHcaTopaM, w/iw MCTOHHUKaM MMny/ibCHoro HanpaxeHi/m 12 A/ia 
HaKon/ieHUfl aneiapusecKow 3Heprnn Ha noBepxHOCTM 3eMnn n pa3MemeHHbix, 
HanpuMep, Ha waccw aBTOTaraMew. B cboio onepeAb, nepeABHXHue eMKocTn w 
hctohhhkm MMnynbCHoro HanpaxeHUfl coeAWHeHbi c hoctoahhom nnHnew 

10 s/ieinponepeAaH 13 a/ih nocroflHHoro HaKon/ieHna u noAAepxaHi/ifl npouecca 
ropeHnq 3/ie»crpMMecKMx Ayr b rinacTe. Ana 3axnraHwq h noAAepxaHua 
s/ieiapusecKnx Ayr b n/iacTe wcno/ib3yiOT TaKxe hctohhuku nepeMeHHoro Toica 
npoMbiiuneHHOM MacTOTW. 

Ha cf>nr. 2 noKa3aHa noc/ieAOBaie/ibHocTb noAK/iraseHnq HOBbix CKBaxnH n 

15 oTicnioMeHMyi npeAbiAyuinx CKsaxwiH, MexAy kotopumu n/iacT yxe o6pa6oTaH 
3/iecrpnsecKMMn AyraMi/i, rAe s/ieiapoAW CKBaxviH 1 yxe oTK/iroseHbi ot 
hctohhukob noAasn TOKa BwcoKoro HanpqxeHWfl, s/ieiopoAbi CKBaxnH 2 
noA»oiKDMeHbi k wcTOMHMicaM u/in ce™ TOKa BwcoKoro HanpqxeHnq h MexAy HUMH 
rop^T 3re»crpnMecKMe Ayrn bo BHyTpnanacTOBOM npocTpaHCTBe, a cmioBbiMn 

20 jiuhhamu noKa3aHO pacnpodpaHeHne 3/ieKTpusecKoro no/ia. CKBaxuHu 3 
noAroTOB/ieHbi A/w 3axnraHwa a hmx 3/ieKTpnsecxux Ayr n nepeMemeHna nx bo 
BHyTpwrxnacTOBOM npocTpaHCTBe b Hanpaa/ieHnn, yKa3aHHOM cipe/iKaMn. B 
cjioxhux reo^ornsecKnx ycnosMax zaneranm nnacTOB 3aAaioT Heo6xoAHMbiii 
nop^AOK n noc^eAoaaie/ibHOCTb o6pa6oT»cvi nnacTOB MecTopoxAeHHM 

25 3/ieiapnMecKMMM AyraMn. 

IlpeAnaraeMbirt cnoco6 pa3pa6oTKn He<t>Tera30Bbix MecTopoxAeHurt n 
yBennseHnq CTeneHM n3BneseHnq He(|)Tvi, ra3a n APyrux no/ie3Hbix ncKonaeMwx 

H3 3eMHblX HeAP npHMeHfllOT C/ieAyiOLUI4M o6pa30M. 

Ha /i»o6bix MecTopoxAeHMsix Moryr MMeTb MecTo Asa sapnaHia cuTyaunM. 
30 riepsaa cuTyauwfl - icorAa Ha hobom MecTopoxAeHMw noc/ie SypeHwa cepnn 
pa3BeAOMHbix cicBaxnH Ha n/iacT cTaHOBmcfl n3BecTH0, mto aaeneHue necjmi w/im 
ra3a a n/iacTe HesbicoKoe. nnn nMe©T MecTo Baaicne He4>™, tpe6yioiune 
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pa3orpeBa. win xe MMeioT MecTo BbicoKHe MexaHnsecKMe HanpaxeHna b c8a3H 
c 6o/ibiuoii r/iy6nHow 3a/ieraHna anacTa, KOTopwe npHBoaflT k 6biCTpoMy 
CMbiKaHMio TpetunH n nop a OKO/iocKBaxi/iHHOM npocTpaHCTBe n CHi/txeHHio 
ae6nTa cKBaxwH. B stwx c/iynaax npeanaraeMbi* cnoco6 ncno/ib3y»oT nepea 
5 Hasa/iOM aKcrinyaiaunn Hosoro MecTopoxaeHwq. ripuseM Ha pqae ynacTKOB, rae 
n;iacT yxe o6pa6oTaH 3/ieKTpnHecKHMM ayraMn. MOxeT HaHHHaTbca 
npoMbiuxneHHaq ao6b*Ha, a Ha ocTa/ibHbix ynacTKax anacTa o6pa6oT<a MoxeT 
npoao/ixaTbca no Mepe 6ypeHuq hobwx ckb3xhh Ha anacT napa^/ie/ibHO c yxe 
pa6oTaioiuMMn no ao6biMe He<t>Tn wnn ra3a CKBaxwHaMU. 

10 BTopas? CMTyaunfi - Koraa Ha dapoM MecTopoxaeHMH 3HannTe/ibHO ynan 

ae6i4T cyiuecTByraianx n nHTeHCMBHo 3KcnnyaTnpyeMbix b npoumoM CKBaxnH, 
ho M3BecTH0, hto 3anacw He<t>Tn u ra3a eme 3HaHi/rre/ibHbie w Heo6xoanMO 
yBe/iMMHTb BHyTpwrinacTOBoe aas/ieHne n TeMnepaTypy a/ifl ui38/ieHeHnq n3 
Heap ocTaBUjnxcfl 3anacos. 

15 B o6enx cwTyaunqx cKsaxi/iHbi, npo6ypeHHwe ao noMBbi n/iacia 

repMeTH3npy(0T naicepaMM 5 Ha yposne Kpoa/iu nnacTa n npeasapme/ibHO 
pa3MeiuaioT b hmx anetapoabi 7. Ec/w Haao 3axesb 3/ie*apnMeocyra ayry 
To/ibKo b oaHort cKsaxMHe B, to 3/ieiapoabJ 7 coeanHflioT Mexay co6ow 
nnaBKOut BCTaBKort, paccsMTaHHort Ha onpeae/ieHHyto se/iuMWHy TOKa, a 3aieM Ha 

20 hmx noaaroT tok BbicoKoro HanpqxeHHq n npn noBUiueHMn HanpqxeHnq ut cn/ibi 
TOKa noc/ie pacnnaB/ieHMq BCTasKM Mexay 3/ietorpoaaMn 3axwraeTcq ayra. Ec/im 
Haao 3axesb 3^e*apnsectcyjo ayry Mexay asyMq coceannMn cKBaxnHaMM 
MecTopoxaeHnq, to a/ieiapoaw 7 pa3MemaioT b c/ioe n/iacTa. o6naaaiomero 
HannyMujew 3/ieiorponpoBOAHocTbiO i/t o6ecnesnBaioT HaaexHbift KOHTaicr c 3Thm 

25 c/ioeM. B noaaB/iqiomeM 6o/ibiuwHCTBe cnysaes 3tmm c/ioeM qs/iaeTcq 
soaoHOCHbiM enow, 3aLnera»ouiMM b nosBe anacTa. B T3K0M c/iynae s/ieicrpoabi 
7 pa3Mema»OT b Boae, 3ano/iHqiome£i cKBaxwHy b cMecw c HecfcTbio n ra30M b 
npocTpaHCTse ao HMXHero Topua naKepa. He^Tb. KaK 6o/iee ziertoiM KOMnoneHT 
cMecn, 0Ka3WBaeTcfl Baepxy cT0/i6a xwaKocTi/i. a aoaa - BHH3y. 

30 ripn noaase tok3 BucoKoro HanpqxeHnq Ha a/ieiapoaw 7 sepe3 

coeanHMTe/ibHbie BucoicoBOJibTHbie Ka6e/in 1 1 ot nepeaBHXHbix hctomhhkob 
nMny/ibCHoro HanpqxeHwq n MOiiiHbix eMKOCTew 12, a c/iysae 3axwraHMq 
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3/ieKTpuMecKOM ayrn TO/ibKO a oahom cKBaxwHe 6. nponcxoAUT pacn/iaB/ieHHe 
BcraBKM, coennHflioiueii s/ieiapoAbi 7 m MexAy hwmw b dceaxwHe 6 B03HwcaeT 
3/ieiapnsecKafl Ayra 10. B c/iy^ae, Korna oahmm m3 s/ieicrpoAOS hb/wiotch 
o6caaHue Tpydbi 6 cKBaxuHW, noc/ie noaaMH to Ka BbicoKoro HanpaxeHUfl 
3/ieiapoA 7 otboaat ot o6caAHWx Tpy6 6 h pa3pbisaiOT KOHTaKTbi MexAy 
hhmh, b pe3y/ibTaTe sero Toxe bo3hhk36t 3/ie»cTpnsecKafl Ayra 8 b 
CKBaxuHe A. npw 3axnraHwi/t 3/ieicrpi/mecKow Ayrn MexAy AByMa coceAHMMn 
CKBaxuHaMM MecTopoxAeHi/ifl noBbiuja»OT HanpaxeHHe Ha 3/ieiapoAax 7 coceAHux 
CKBaxnH ao TaKoii creneHu, hto nponcxoAHT npo6oui n/iacia no cnora c 

MaKCHMambHOM 3/ieiaponpO80AH0CTb*0 (80AOHOCHOMy C/IOKD), I4/1M 

npeABapnTe/ibHo pa3orpesajOT Han6o/iee 3/ieKTponpoBOAHbi£i onow onacTa n npn 
noAAepxaHMM Heo6xoAHMoro HanpaxeHHfl Toxe 3axnraeTca 3/ieicrpnMecKafl Ayra 
9 MexAy CKBaxuHaMM A v\ B c TeMnepaTypotf n/ia3Mbi b Hew ao ascatkob 
tucbm rpaAycoB no Ue/ibcwo b 3aBncnM0CTM ot Be/inHHHbi HOMUHambHbix 
tokob. CKopocTb HapacraHHfl HanpflxeH^q w MaKcuManbHoe ero 3HaMeHue 
3aBncnT ot napaMeTpos a/ieicrpusecKoCi uenn. HeM 6o/ibwe paccToaHne MexAy 
3/ieicrpoAaMH OTAe/ibHbix CKBaxnH, TeM 6o/ibLue 6yAeT MaxcwManbHoe 3HaneHue 
ycTaHaBAnBaioiuero Ayry HanpflxeHnq. C ysenuHeHueM AaB/ieHMfl 
TeMnepaTypa ona3Mbi noBbiiuaeTca. flpn TOKax ao 10000 A Ayra ropuT b 
pacce^HHOM BMAe, a npn 6o/ibwnx TOKax - b cxaTOM BHAe. 3/ieicrpnMecKaa Ayra 
AB/iaeTca oahum M3 bhaob pa3p*Aa 8 ra3ax v\m napax, KOTopbiw 
xapaicrepn3yeTcfl 6o/ibiuoM nnoTHocTbio toks, He6o/ibiunM naAeHweM HanpaxeHna 
b cTBone Ayrn h bwcokom TeMnepaTypofi. B cb«3h c TeM, mto /iio6afl 
3/ieirrpnMecKafl uenb o6/iaAaeT HHAyinviBHOCTbio w eMicocTbio, to nyTeM 

BK/lKDSeHUfl 8 A3HHyiO Uenb AOnOJlHUTe/lbHblX OrpOMHblX MHAyKTHBHOCTeM \A 

eMKOCTew Ha noBepxHOc™ 3eM/in Ao6wBaiOTca 3anaceHMfl 3HaHMTe/ibHow 
3/ie»apoMarHMTHOui SHepruM, KOTopaq npi/i pa3MUKaHMM uenw nepeMeHHoro too 
ocso6oxAaeTCfl v\ nepexoAUT b Ten/ioeyio SHeprno, sacTb ee nepexoAWT 8 
APyrwe bhaw SHeprww, a B03HHKuiafl anetapuisecKaq Ayra n oicpyxaioiuafl ee 
cpeAa fls/iflioTca SHepronor/ioTvtTermMM. rioaTOMy b oicpyxaioiueii Ayry cpeAe 
nponcxoAMT ncnapeHne xhakow h TeepAOM cocTaB/iflioiunx nnacTa h BMeiuaioiunx 
nopoA 3a cpaBHMTenbHO He6ofibiuue npoMexyrai speMeHM npn oseHb BbicoKOM 
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reMnepaType. Bee sto npuBOflMT k 3HannTeAbH0My noBbiweHWio 
BHyTpunnacTOBoro aae/ieHn« u eiue 6o/ibweMy 803pacTaHnio TeMnepaTypu 
ruia3Mbi b ropamert flyre, noaTOMy b rinacTe ropm Ayrn onenb swcoKoro 
AaB^eHMfl h TeMnepaTyp, KOTopwe nepeMemaioTCfl bo BHyTpunnacTOBOM 
npodpaHCTBe a 3aaaHHOM nopflAKe h noc/ieAoaaTe/ibHocTM, o6pa6aTbiBafl ero Ha 
Bcew h/ih 3aAaHHOM Mac™ n/iomaAn MecTopoxAeHwa, mto npuBoawT k peaKOMy 
n3MeHeHn»o Hanp?i)KeHHo-Ae4>opMMpoBaHHoro u TeMnepaTypHoro coctohhha 
rinacTa no/ie3Horo wciconaeMoro n BMemaioiHHx ero nopoA. H3MeHaeTCfl 
cucTewa TpemnH n nop. noaB/ifliOTca nycTOTbi n cso6oAHbie npodpaHCTBa b 
nnacTe 3a cneT wcnapeHua TBepAbix n jkhakmx (J>a3, mto noc/ie raweHua Ayr 
npuBeAex k eaie oahomy nepepacnpeAe/ieHwo HanpqxeHHii ot ropHoro 
AaBneHMfl m 3to Toxe no noxHTen bHO cicaxeTca Ha yBejinneHnn npnTOKa He<J)Tn 
n ra3a 8 cKBaxuHbi. Bfi3tcocTb He<J)Tn b 3HasnTe/ibHOM deneHu 6yAeT cHuxeHa. 
BbittxeHu cMO/iflHbie m napa<t)MHOBbte cocTaB/iflfomne He<}>Tn b nopax u 
TpemwHax. 

06pa6oTKa He<J)Tera30HOCHoro anacTa 3/ieicrpMHeciatMw AyraMU b 
npeAe/iax MecTopoxAeHM* MoxeT 6wTb npupasHeHa c tohkh 3peHHfl cHwxeHUfl 
ropHoro Aas^eHUfl k noA3eMHotf OTpaSoTKe 3ami*THoro anacTa Ha yro/ibHwx 
MecTopo)KAeHMflx, KorAa c paaoM pacno/ioxeHHoro nnacTa CHHMaiOTca 
Hanp^xeHMfl ot ropHoro AaB/ieHMfl m o6/ierMaeTca ero Aera3auym. Ho. KpoMe 
3Toro. b npeAnaraeMOM cnoco6e npucyTCTByeT eiue ue/ibiw pha 3HasnTe/ibHbix 
npenMytuecTB. 

B MTore. noc/ie o6pa6oTKM He<J>Tera30HocHoro n/iacTa MecTopoxAeHi/tfl 
3/ie»crpMMecKMMH AyraMM pe3<o B03pacTaeT cTeneHb n3B/ieHeHHfl us Hero 
He<t>Tw \a ra3a, kto no3BO/ifieT B03poAHTb k npoMbiuj/ieHHow sKcruiyaTaunn 
Aaxe AaBHO OTpa6oTaHHwe MecTopoxAeHHfl npw Ha/insnw b hhx ewe He 
n3aneneHHUx 3anacoB HecJ)TH n rasa n npn6/in3MTbc?i k, npaicruMecKH, 
no/iHOMy M3B/ieseHu»o stmx 3anacoB H3 MecTopoxAeHwui ok cTapux, Tate m 
hobwx, Tate Kaic o6pa6oTicy rwacTOB MecTopoxAeHnw 3/ieiopnHecKMMn AyraMU 
moxho ocymecTB/iflTb MHoroicpaTHo sepe3 Heo6xoAHMue BpeMeHHwe nHTepsa/ibi. 

TaKUM o6pa30M. npeA/ioxeHHwrt cnoco6 no3Bo/iaeT no/iysnTb 

3HaSMTe/lbHblM SKOHOMMHeCKMM 3<fc<t>eiCT fipH ero HCnO/lb30BaHMH M ABJIfleTCH 
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3KO/iornMecKw muctwm cnoco6oM. Ero moxho ycneiuHo ncno/ib30BaTb A/ifl 
noA3eMHOM ra3ncJ)MKaunLi yro^bHbix n/iacTOB, mto 3HasnTenbHO noBbicm 
deneHb n3B/ie»caeMocTn yM« 1/13 3eMHbix Heap, no3BO/inT 3HaMHTe/ibH0 
yMeHbiumb 3arp?i3HeHne oicpyxaiomeiTi cpeflbi BpeziHUMn oTxoAaMH ropHOrt 
5 npoMbiw/ieHHocTH (oTBa^aMn nopoAbi, oTKasaHHbiMH noA3eMHbiMM eonaMn w3 
cKsaxnH n ropHbix Bbipa6oTOK c bwcokmm coAepxaHHeM cepbi n Apyrux 
BpenHbix npuMecew, nonaAaiomwx 8 BOAoeMbi) h y/iyMWHTb sKo/iormo 
Teppmopnui, Ha kotophx 3a/ieraiOT none3Hbie nciconaeMbie. C noMoiubio 3Toro 
cnoco6a moxho Taicxe yHMHTOxnTb noA3eMHbie saxopoHewrffl m Morn/ibHWKH c 

10 oTxoAaMM BpeAHbix paAnoaKTMBHbix u xnMnsecKnx BeiuecTB, cxurafl n Hcnapaa 
nx noA 3eMne\A b rma3Me 3/ieiaputsecKMx Ayr 6e3 AocTyna KHCJiopoAa 
B03Ayxa, h npertflTCTByfl, TeM caMbiM, hx pacnpocrpaHeHWO noA3eMHbiMi/t BoaaMn 
8 Apyrne MecTa. ripeA/iaraeMbJM cnoco6oM mojkho Ao6nTbcfl BbirmaB/ieHua b 
noA3eMHbie Bbipa6oT»cw H3 pyAHbix xnn, Ten w jihh3 Meia/i/ios, HanpuMep, 

15 Taicwx K3K 30/10TO, cepe6po u Apyrux, o6/iaAaraiunx oseHb bucokom 
s^eiaponpoBOAHOCTbio. 
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2 OOPMYJIA H306PETEHHfl 

3 

4 

5 1. Cnoco6 pa3pa6oTKM He<t)Tera30Bwx MecTopoxAeHHii m y8e/iHMeHi/tq 

6 deneHM n3B/ieMeHwq HetfcTH n ra3a, cor/iacHO KOTopoMy b CKBaxHHax, 

7 npo6ypeHHbix Ha MecTopoxAeHww, pasMewaiOT 3/ieicrpoAbi. repMeTW3wpyioT mx 

8 naicepaMw h noflaiOT k 3/ieiapoAaM nepeMeHHbitf, nocToaHHbirt h/ih 

9 uMny/ibCHbiPi tok BbicoKoro HanpaxeHi/ia, oT/insaioiuMMcq TeM, mto 

10 cKBa)KHHbi repMeTK3wpyioT naicepaMH Ha ypoBHe kpob/im anacToB. m noc/ie 

1 1 noflaMM 3/ietcrpnMecKoro TOKa pery/wpyjoT napaMeTpw TOKa h HanpaxeHwq n/nnw 

12 B3anMHoe pacno/ioxeHi/ie 3/ieiorpoA08 aha o6ecneMeHwq B03HHKH0BeHnq 

13 3/ie*apnsecKoui Ayrn MexAy 3/ieicrpoAaMn, pa3MemeHHbiMi/i b, no MeHbuiert 

14 Mepe, oahow CKBaxwHe nnn MexAy 3/ieKTpoaaMH AByx coceAHutx CKBaxuH. 
15 

16 2. Cnoco6 no n. 1,OT/insaiomnwcq TeM, mto 3/ieiapMMecKMe Ayrn 

17 3a>KnraioT nocpeACTBOM pacrmaBJieHnq BCTasKM Mexay 3/ieiorpoAaMn unu 

18 pa3aeAeHneM KOHTaicroB s^etcrpoAOB b oahow cKBaxwHe, h/ih nyTeM npo6oa 

19 npoMexyTKOB MexAy 3/ieiapoaaMH AByx coceAHnx CKBaxuH npw noBwujeHUM 

20 HanpaxeHua Ha hux. 
21 

22 3. Cnoco6 no n.1, o t ji i/tMaiomwrtca Tew, mto 3/ieKTpnsecKne Ayrn 

23 3axnra»OT Mexay 3/ieicrpoAaMn 8 HecKO/ibicnx napax CKBaxuH MecTopoxASHt/ia 

24 n b Heo6xoAHMow noc/ieAosaTe/ibHOCTi/i MenaioT napu ckbsxhh, MexAy kotopwmm 

25 saxwraiOT 3/ieinpMMecKne Ayrn bo BHyTpunnacxoBOM npocTpaHCTBe. 
26 

27 4. Cnoco6 non.l.oT/insaomnMcq TeM, mto npn Heo6xoAHMOC*rn 

28 noAAepxaHua 3aAaHHbix se/iHMWH BHyTpuruiacToaoro AaB/ieHua h TeMneparypw 

29 He<J)TM n ra3a. npouecc o6pa6oTKM n/iacTos 3/ieicrpnMecKWMw AyraMn noBTopaioT 

30 MHoroKpaTHO Mepe3 Heo6xoAMMbie apeMeHHwe wHTepsaAbi. 
31 
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jaia. ho nocac aam KOipamusaeuaro npnopwrera aoxywewr. nnnoaiHAci nrrcHTOM-aHanorou 


HaTa aeHcnmejibHoro laBepmeuHa MexsyHapoiiHoro noHcxa 
30 SHBapa 1998 (30.01.98) 


HaTa oTTTpaaxH Hacroamero vnm o McxayHaponHOM 
noHace: 25 Mapra 1998 (25.03.98) 


HutueHOUHiie h aapec MeauyHapoiutorD noHotoaoro opruu: 
BcepoccHflcKHA Hay^mo-HCCieaosarcniiCSHfl HHcnnyr 
HHcnnyr rocynapcreeHHofl nareimioft aKcnqmobf, 
Pocctu, 121858, MocxBa, EepejucoBcraji Ha6., 30-1 
Oaxc: 243-3337. wcraftn: 114818 nOHAHA 


YnonHOMOHCHHoc jihuo: 

A.nerpoB 
Toiefrn (095)240-5888 



OopMa PCT/1SA/210 (BropoH jihct) (mo/a 1992) 
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